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VARYING TISSUE COMPRESSION WITH AN 
ANVIL CONFIGURATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of, and priority 
to, US. Provisional Pat. Application Ser. No. 61/051,916, 
?led on May 9, 2008, the entire contents of Which are incor 
porated by reference herein. 

BACKGROUND 

[0002] 1. Technical Field 
[0003] The present disclosure relates to surgical fastener 
applying apparatus. More particularly, the present disclosure 
relates to a tool assembly for use With a surgical fastener 
applying apparatus, and methods of manufacturing the same, 
to apply a plurality of surgical fasteners to tissue With varying 
compressive forces. 
[0004] 2. Background of the Related Art 
[0005] Many varieties of surgical fastener applying appa 
ratus are knoWn in the art, some of Which are speci?cally 
adapted for use in various surgical procedures including, but 
not limited to, end-to-end anastomosis, circular end-to-end 
anastomosis, open gastrointestinal anastomosis, endoscopic 
gastrointestinal anastomosis, and transverse anastomosis. 
Suitable examples of apparatus Which may be used during the 
course of these procedures can be seen in US. Pat. Nos. 

5,915,616; 6,202,914; 5,865,361; and 5,964,394. 
[0006] In general, a surgical fastener applying apparatus 
Will include an anvil that is approximated relative to a surgical 
fastener cartridge during use. The anvil includes depressions 
that are aligned With, and/or are in registration With, slots 
de?ned in the surgical fastener cartridge, through Which the 
surgical fasteners Will emerge. To effectuate formation, the 
surgical fasteners emerge from the surgical fastener cartridge 
and are driven against the anvil. The surgical fastener car 
tridge typically has one or more roWs of surgical fasteners that 
are disposed laterally outWard of a slot that is con?gured to 
accommodate a knife, or other such cutting element, such that 
tissue can be simultaneously severed and joined together at a 
cut-line. Depending upon the particular surgical fastener 
applying apparatus, the roWs of fasteners may be arranged in 
a linear, non-linear, e.g. circular, semi-circular, or other con 
?guration. 
[0007] Various types of surgical fasteners are Well knoWn in 
the art including, but not limited to, unitary fasteners and 
tWo-part fasteners. Unitary fasteners generally include a pair 
of legs that are adapted to penetrate tissue and connected by a 
backspan from Which they extend. In use, subsequent to for 
mation, certain types of unitary fasteners have a “B” shaped 
con?guration. Typically, the tWo-part fastener includes legs 
that are barbed and connected by a backspan. The legs are 
engaged and locked into a separate retainer piece that is 
usually located in the anvil. In use, the tWo-part fastener is 
pressed into the tissue so that the barbs penetrate the tissue 
and emerge from the other side Where they are then locked 
into the retainer piece. The retainers prevent the tWo-part 
fastener from dislodging from the tissue. The tWo-part fas 
teners are not intended to be unlocked or removable. For this 
reason, they are generally made of a bioabsorbable material. 
[0008] A common concern in each of the procedures men 
tioned above is hemostasis, or the rate at Which bleeding of 
the target tissue is stopped. It is commonly knoWn that by 
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increasing the amount of pressure applied to a Wound, the 
How of blood can be limited, thereby decreasing the time 
necessary to achieve hemostasis. To this end, conventional 
surgical fastener applying apparatus generally apply tWo or 
more roWs of fasteners about the cut-line to compress the 
surrounding tissue in an effort to stop any bleeding and to join 
the cut tissue together. Each of the surgical fasteners Will 
generally apply a compressive force to the tissue that is suf 
?cient to effectuate hemostasis. HoWever, applying too much 
pressure can result in a needless reduction in blood How to the 
tissue surrounding the cut-line, resulting in an elevated level 
of necrosis, a sloWer rate of healing, and/ or a greater recovery 
period. 
[0009] Consequently, it Would be advantageous to provide 
a surgical fastener applying apparatus capable of limiting the 
How of blood in the tissue immediately adjacent the cut-line 
to effectuate hemostasis and Wound closure, While maximiz 
ing blood How in the surrounding tissue to facilitate healing. 
Additionally, When tissue is clamped and compressed 
betWeen the anvil and cartridge, some of the ?uid retained 
Within the tissue is squeezed out, Which results in greater 
compression at the portions of the cartridge and the anvil 
adjacent the cut-line When compared to the lateral edges. It 
may also be desirable to cut and fasten across tissue that varies 
in thickness. It Would therefore be advantageous to provide 
fasteners and surgical fastener applying apparatus that are 
better adapted to apply variable compressive forces to tissue 
in the interests of addressing these concerns. 

SUMMARY 

[0010] The present disclosure relates to surgical fastener 
applying apparatus that apply variable compression to tissue, 
and/or accommodate tissue of varying thickness. More spe 
ci?cally, surgical fastener applying apparatus in accordance 
With the principles of the present disclosure act to limit the 
How of blood through tissue immediately adjacent a cut-line 
formed therein to effectuate hemostasis, While maximiZing 
the How of blood through tissue more removed from the 
cut-line to limit unnecessary necrosis. 
[0011] In one aspect of the present disclosure, a surgical 
fastener applying apparatus is disclosed that includes an anvil 
member having a tissue contacting surface, a surgical fastener 
cartridge, or cartridge member, that is movably coupled to the 
anvil member, and a sled. 
[0012] The cartridge member extends along a longitudinal 
axis, and is movably coupled to the anvil member. The car 
tridge member includes a plurality of surgical fasteners and a 
plurality of pushers that are operatively associated With the 
plurality of surgical fasteners. Each pusher includes a base 
portion and a plurality of pusher plates that extend from the 
base portion such that adjacent pusher plates de?ne an acute 
angle therebetWeen. 
[0013] The aforementioned sled is operably engagable With 
the plurality of pushers such that engagement of the sled With 
the pushers urges the surgical fasteners toWards the anvil 
member such that a ?rst roW of surgical fasteners applies a 
?rst compressive force to tissue disposed betWeen the anvil 
member and the cartridge member, and a second roW of 
surgical fasteners applies a second, different compressive 
force to the tissue disposed betWeen the anvil member and the 
cartridge member. 
[0014] The pushers and the surgical fasteners may be con 
?gured and dimensioned such that the compressive forces are 
varied along an axis that is transverse to the longitudinal axis 
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of the cartridge member. Additionally, or alternatively, the 
pushers and the surgical fasteners may be con?gured and 
dimensioned such that the compressive forces applied to the 
tissue decrease outWardly relative to a centerline of the car 
tridge member such that blood ?oW through the tissue nearer 
to the centerline of the cartridge member is less than blood 
?oW through the tissue further from the centerline of the 
cartridge member. 
[0015] Each pusher plate extends from the base portion to 
de?ne a different length. For example, the pusher plates posi 
tioned nearer to a centerline of the cartridge member may be 
shorter than those positioned further from the centerline. 
[0016] In one embodiment of the surgical fastener applying 
apparatus, the plurality of pusher plates includes a ?rst pusher 
plate, a second pusher plate, and a third pusher plate. In this 
embodiment, the ?rst pusher plate is positioned nearest to the 
centerline of the cartridge member, the second pusher plate is 
positioned outWardly of the ?rst pusher plate and further from 
the centerline, and the third pusher plate is positioned out 
Wardly of the second pusher plate and furthest from the cen 
terline. The ?rst pusher plate extends from the base portion to 
de?ne a ?rst length, the second pusher plate extends from the 
base portion to de?ne a second length, and the third pusher 
plate extends from the base portion to de?ne a third length, 
Wherein the third length is greater than the second length, and 
the second length is greater than the ?rst length. 
[0017] The pusher plates are connected to the base portion 
at a hinge member, e.g., a living hinge. The hinge member is 
con?gured to alloW the pusher plates to diverge as the pushers 
are driven toWards the anvil member by the sled such that the 
angles described betWeen adjacent pusher plates are 
increased. 
[0018] The disclosed cartridge member includes a top Wall 
having a plurality of retention slots formed therein that are 
con?gured and dimensioned to alloW the surgical fasteners to 
pass therethrough during ejection from the cartridge member. 
Each fastener retention slot is aligned With a corresponding 
pocket formed in the tissue contacting surface of the anvil 
member. The fastener pockets formed in the tissue contacting 
surface of the anvil member may be arranged such that each 
fastener retention slot is aligned With a plurality of corre 
sponding fastener pockets to reduce any likelihood of 
improper surgical fastener formation. In one embodiment, it 
is contemplated that the anvil member may be formed from a 
plurality of plates that are secured together. 
[0019] The surgical fasteners are positioned Within the car 
tridge member to de?ne a predetermined distance betWeen 
penetrating tips thereof and the corresponding pocket formed 
in the tissue contacting surface of the anvil member. The 
surgical fasteners positioned nearer to a centerline of the 
cartridge member may be shorter than the surgical fasteners 
positioned further from the centerline such that the distance 
de?ned betWeen the penetrating tips of the surgical fasteners 
and the corresponding pockets formed in the tissue contacting 
surface of the anvil member varies With the distance betWeen 
the surgical fasteners and the centerline of the cartridge mem 
ber. For example, it is envisioned that the distance de?ned 
betWeen the penetrating tips of the surgical fasteners and the 
corresponding pockets formed in the tissue contacting sur 
face of the anvil member may increase With the distance 
betWeen the surgical fasteners and the centerline of the car 
tridge member. 
[0020] In one embodiment of the surgical fastener applying 
apparatus, the plurality of surgical fasteners includes a plu 
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rality of ?rst surgical fasteners that are arranged into ?rst 
roWs, second roWs, and third roWs. In this embodiment, the 
?rst roWs are positioned nearer to a centerline of the cartridge 
member, the second roWs are positioned outWardly of the ?rst 
roWs and further from the centerline, and the third roWs are 
positioned outWardly of the second roWs and furthest from the 
centerline. 
[0021] In another aspect of the present disclosure, a surgi 
cal fastener applying apparatus is disclosed that includes an 
anvil member, a cartridge member extending along a longi 
tudinal axis that is movably coupled to the anvil member and 
con?gured and dimensioned to retain a plurality of surgical 
fasteners therein, and one or more pushers that are movably 
positioned Within the cartridge member to eject the plurality 
of surgical fasteners from the cartridge member into the anvil 
member to effectuate formation of the plurality of surgical 
fasteners such that at least tWo different compressive forces 
are applied to tissue. 
[0022] The at least one pusher includes a base portion and 
a plurality of pusher plates that are connected to the base 
portion such that the plurality of pusher plates are reposition 
able relative to a centerline of the cartridge member during 
movement of the at least one pusher. In one embodiment, it is 
envisioned that the pusher plates may extend from the base 
portion such that adjacent pusher plates de?ne an acute angle 
therebetWeen. Additionally, or alternatively, it is envisioned 
that the pusher(s) may be of unitary construction, and/ or that 
each pusher plate may extend from the base portion to de?ne 
a different length. 
[0023] Additionally, it is envisioned that the pusher(s) and 
the surgical fasteners may be con?gured and dimensioned 
such that the compressive forces applied to the tissue are 
varied along an axis that is transverse to the longitudinal axis 
of the cartridge member. 
[0024] These and other features of the surgical access appa 
ratus disclosed herein Will become more readily apparent to 
those skilled in the art through reference to the detailed 
description of various embodiments of the present disclosure 
that folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Various embodiments of the present disclosure are 
described hereinbeloW With references to the draWings, 
Wherein: 
[0026] FIG. 1 is a top, perspective vieW of a surgical fas 
tener applying apparatus having a tool assembly at a distal 
end thereof for applying a plurality of surgical fasteners to 
tissue, according to one embodiment of the present disclo 
sure; 
[0027] FIG. 2 is a side, perspective vieW of an exemplary 
surgical fastener; 
[0028] FIG. 3 is a partial, perspective vieW of the tool 
assembly seen in FIG. 1, With parts separated, illustrating an 
anvil and a surgical fastener cartridge assembly including a 
surgical fastener cartridge incorporating angled pushers; 
[0029] FIG. 4 is a schematic, enlarged vieW of the area of 
detail indicated in FIG. 3 illustrating a tissue contacting sur 
face of the anvil and a plurality of fastener pockets formed 
therein; 
[0030] FIG. 5 is a longitudinal, cross-sectional vieW taken 
along line 5-5 in FIG. 4 illustrating the fastener pockets 
formed in the tissue contacting surface of the anvil; 
[0031] FIG. 5A is a lateral, cross-sectional vieW of an alter 
native embodiment of the tool assembly seen in FIG. 1 taken 


















